This rain water samples harvested for drinking and agriculture from Gaza collected in November 2012 were analyzed for different rare metals (Rb, Zr, Ti, Tl, Sb, Sc, Y), and rare earth metals (La, and Ce). These metals usually have no maximum acceptable limits as there is no sufficient data about their toxicity to human health. Their control should be therefore controlled in water to monitor their concentration in water (ground, harvested, etc.). This study was conducted to determine the water quality of harvested water which is used for drinking in the study area. 43 water samples were collected in November 2012 during the first rain from house wells and rain water pools. The concentrations of the metals detected in the collected harvested rainwater vary significantly between the 43 samples, and all of them were detected in all water samples analyzed in this study. The results obtained from this study suggest a possible risk to the population of the study area given the high concentration of some metals that have no maximum allowed concentration, and the fact that for many people in the study area, harvested rain water is a main source of their water supply.
Introduction
The importance of water for man makes management of this natural resource a priority in order to preserve its sustainability. Water analysis plays a decisive role in regulations that determine the water quality levels for different uses e.g., for drinking water [1] . Water analysis is applicable also to the study of water origin and evolution, taking into account the natural and anthropic influences, e.g. water-water and water-rock interactions, contamination processes, etc.
Occurrence of metals in water is sensitive to anthropic influences [2] . Therefore, it is reported that the concentrations of rare metals in water have been increased as a result of human and anthropogenic activities [3] - [6] .
The advances in analytical techniques facilitate the application of the hydrochemical fingerprint concept. Inductively coupled plasma-mass spectrometry (ICP-MS) is particularly suitable for this purpose due to the possibility of rapid multielement analysis in combination with excellent detection limits [7] - [10] . The ICP-MS allows one to obtain complete information on the trace elements occurring in water, including those present in sub-ppb concentrations.
Drinking water contamination with metals is important environmental issue as some are toxic even at low concentrations [11] - [13] . From the rare metals analyzed in this study, antimony Sb, cerium Ce, thallium Tl [14] , which are heavy metals, are of concern because of occupational or residential exposure. Heavy metals are well known to be toxic to human beings as they are not metabolized by the body and so accumulate in the soft tissues. These metals may enter the human body via different routes and including water [15] [16] .
This work is a continuation of a previous work where metal contamination of the harvested rain water of Gaza strip in Palestine was assessed by analysis of different heavy metals (Ba, Cu, Zn, Co, Mn, V, Al, Pb, Cr, Ni, As, U, and Cd) and results showed that 8 trace metals is higher than the allowed WHO limits in drinking water. The present paper reports analytical results for some rare metals (Rb, Zr, Ti, Tl, Sb, Sc, Y), and rare earth metals (La, and Ce) which have no maximum allowed concentrations by WHO or any other regulation agencies.
Experimental

Study Area
First, Gaza Strip is a strip of land on the eastern coast of the Mediterranean Sea, located in the Middle East (at latitudes 31˚16"N and 31˚45"N and longitudes 34˚20"E and 34˚25"E) [17] Gaza's water resources are essentially limited to that part of the coastal aquifer that underlies its area [18] .
Regarding the topography of Gaza strip, it is a coastal foreshore plain according to a Topography that refers to the altitude of the land surface. The topography of the area is flat, where the altitude of the Gaza Strip land surface ranges between zero meters at the shore line to about 90 meters above means sea level in some places. The height increases towards the east from 20 to 90 meter above the sea level.
Generally; the climate of Palestine is of East Mediterranean type; identified as being hot and humid in a summer and cold in winter. The US Environmental Agency has classified regions into arid and non-arid regions based on rainfall of 12.5 in/yr (312.5 mm/year) to be the reference [19] .
The area has a Mediterranean dry summer sub topical climate with mild winter; this is because of its locations as transitional zone between semi-humid Mediterranean climate and arid desert climate. The highest mean annual temperature is 30.85˚C in August, while the lowest mean annual temperature is 13.50˚C in January, with the mean annual temperature of 19.90˚C [20] .
Sampling and Analysis
The Sampling has been carried out in November 2012 (the beginning of the rain season) where 43 water samples were collected from 43 house wells and rain water pools. 
The Instrument
The Agilent Technologies 7500 Series ICP-MS (Agilent 7500) can measure trace elements as low as one part per trillion (ppt) and quickly scan more than 70 elements to determine the composition of an unknown sample with a Mass Hunter Workstation software automates the analysis and accurately interprets the resulting data. The ICP/MS instrument consists of an on-board peristaltic pump that controls the flow of sample solution into and waste (drain) out of the instrument, a nebulizer (Micro Mist nebulizer) that uses a stream of argon to disperse the sample, an ICP Argon plasma torch using Argon as plasma gas, auxillary gas and nebulizer (carrier) gas, two pumps for evacuation, Quadrupole mass analyzer with unit resolution, an octapole reaction system (ORS), and electron multiplier detector.
Results and Discussion
Before this study was conducted to investigate the quality of harvested rainwater from Gaza in November 2012 in terms of their trace rare metals content since harvested rainwater is used for drinking and agriculture in Gaza as Gaza is located in the semiarid region and it is one of the scarce water countries in Middle East. Additionally this study was conducted to monitor rare metals in harvested rain water as there are no sufficient studies conducted on the concentration of such rare metals in water (ground, drinking, harvested water).
The detection limits of the studied metals are reported in Table 1 were detected in all water samples analyzed in this study. All of them are heavy metals Table 1 . Table 1 summarizes concentrations (minimum, median, maximum, average, and standard deviation) of the trace metals (Rb, Zr, Ti, Tl, Sb, Sc, Y, La, and Ce) for the harvested rainwater samples analyzed in this study. As it is seen from this table, there is a significant difference between the average and median values indicating that there are differences in the concentrations of the metals in the water samples analyzed in this study. A one way ANOVA statistical test was used to test if the concentration of metals is significantly different in the 43 water samples analyzed. Results showed that all metals concentrations are significantly different in the 43 water samples at 95% confidence level. This indicates that these water samples are different from each other in terms of heavy metals concentration. This result confirms locational variations of heavy metals in the water samples analyzed in this study. Figures 2-4 shows the concentration of Tl, Sb, and Ce detected in the 43 water samples analyzed in this study.
No drinking water standards are defined by EU, WHO or US EPA for these metals. Several of these metals have documented health effects [21] . For others, for example the rare earth elements, knowledge about health effects are rather limited [21] . However all of these metals are detected in all harvested rainwater samples analyzed in this study. Additionally, some of these metals are unexpectedly and surprisingly detected with high concentrations e.g. Ti, Ce, Y, see Table 1 . In addition to the potential pollution of harvested rainwater with these rare metals, the concentrations of these elements which are low in natural waters, are of particular interest to fingerprint the water sources [22] .
Conclusion
High concentrations are observed for a number of rare metals for which no maximum Sample number Concentration allowed concentration values have been proposed (e.g., Ti, Ce, and Y). These metals may warrant a toxicological assessment. These metals need urgent attention from a health perspective. Public authorities might be well advised to establish maximum allo-wed limits for such metals. This study demonstrates the necessity of documenting natural metal concentrations and variation in drinking water resources on a regional scale. This must be carried out for as many elements as can be analyzed with today's techniques in different water sources, to provide finger-prints of the different types of water.
